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Adsorption mechanisms of cadmium onto reed—derived biochar

GUO Lin—ying', WANG Kai—nan', WANG Meng—han', QIU Zhen', ZHANG Qiu-zhuo"*

(1.Shanghai Key Lab for Urban Ecological Processes and Eco—Restoration, School of Ecological and Environmental Sciences, East China
Normal University, Shanghai 200241, China; 2.Institute of Eco—chongming, Shanghai 200062, China)

Abstract: In order to solve the problem of heavy metal-contaminated wastewater and to find a novel application for reeds, reed—derived bio-
char (RBC) was synthesized at different pyrolysis temperatures under limited oxygen conditions. Elemental analysis, adsorption kinetics,
and isothermal models were used to explore the adsorption mechanism. The effects of different pyrolysis temperatures on the adsorption of
Cd* onto RBC were investigated by SEM—-EDS, FTIR, and XRD. The results showed that the adsorption of Cd** fitted a pseudo—second—or-
der model, but could be better described by Langmuir models. RBC synthesized at 500 °C had a high yield and the largest theoretical Cd*"
adsorption capacity, which was as high as 39.05 mg-g”'. SEM images showed a granular structure on the surface of RBC after adsorption
and, according to the XRD spectra, peaks of CACOs and CdSiOs crystalline forms appeared. It was, therefore, inferred that Cd* could precip-
itate with CO% and SiO% respectively. In this study, the adsorption mechanism of Cd*" onto reed biochar was systematically described as the
common result of cation exchange, precipitation adsorption, complexation, and Cd—m metal bonding interaction.
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Table 1 Properties and elemental composition of the reed biochar

JLR Y Elemental composition

YIPEVE T Physical properties

SR Phosic . N
Pyrolisis Cl% Ni%  HI% 0/% CH  (0+N)/C bl BBEETTtEiEjH %j}ﬁﬁ Ai:r?iuic Prodj:tjity/%
temperature/ . area/m’+g”' volulrne/(lz)m3 g widtgh/rll)m
400 59.47 1.20 346 3588 17.21 0.62 7.58 8.238 0.002 1.72 37.35
500 61.52 0.77 296 3475  20.76 0.58 8.39 20.842 0.009 3.00 36.26
600 64.25 0.67 1.75 3334  36.72 0.53 8.86 170.559 0.068 1.68 33.70
700 66.64 0.88 132 31.17  50.62 0.48 9.48 236.092 0.087 1.95 30.50
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Figure 1 The adsorption capacity of reed biochar
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Figure 2 Adsorption kinetics of Cd**on reed biochar
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Figure 3 Adsorption isotherms of Cd** on reed bhiochar
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Table 2 Isotherm parameters of Langmuir and Freundlich models
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Figure 4 FTIR image for reed biochars of different pyrolysis

temperature and RBC500 image after adsorption
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Figure 5 SEM morphology of reed biochar before adsorption
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